Introduction
General personality functioning in some individuals becomes sufficiently dysfunctional as to be considered a personality disorder (PD). These disorders are further classified in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) into Cluster A (odd or eccentric type), Cluster B (dramatic, emotional or erratic type), Cluster C (anxious and fearful type) or Not Otherwise Specified.
1 Research in the past decade has provided reliable epidemiological data on PDs in the general population. Coid et al. presented a comparison of PD community study findings with regards to their varying use of diagnostic systems, diagnostic instruments (mostly the International Personality Disorder Examination -IPDE, the Personality Disorder Examination -PDE, the Structured Clinical Interview for DSM-IV Axis II Personality Disorders -SCID-II, and the Structured Interview for the DSM Personality Disorders -SIDP), sampling methods and size. 2 The available evidence, primarily from economically developed countries such as the United States, [3] [4] [5] [6] Germany, 7 Norway, 8 Great Britian 2 and Australia, 9 suggests that PDs are present in 4% (in Great Britain) to 15% (in one study of the U.S. population) of the general population. [2] [3] [4] [5] [6] [7] [8] [9] Being male, younger, single, unemployed and with less education is associated with PDs in several, but not all of these previously mentioned studies. There is also evidence that PDs are highly comorbid with Axis I disorders, burdensome with regards to impairment in role functioning, and burdensome with regards to utilization of both general medical and mental health specialty services. 6, [10] [11] [12] [13] [14] [15] [16] [17] [18] However, all these studies have been conducted in economically advantaged regions of the world; PDs have been relatively neglected as a research interest in Latin America and the rest of the developing world.
The purpose of this report is to provide epidemiological estimates of PDs in a middle-low income Latin American country, in this case Mexico, in a first attempt to determine whether the distribution of PDs in the developing world is similar to that of regions for which there is more information. To our knowledge, no representative community survey has been conducted in Mexico addressing the epidemiology of PDs in the Mexican population. Only one small, non-representative pilot study in a specific region of Mexico City has reported PD estimates, which varied greatly depending upon the measurement instrument; 7.2% had any PD using the Temperament and Character Inventory (TCI) and 28.6% using the Personality Diagnosis Questionnaire-revised (PDQ-R). 19 We report data from the Mexican National Comorbidity Survey (M-NCS) that has been conducted as part of the World Health Organization's (WHO) World Mental Health (WMH) Surveys Initiative (http://www.hcp.med.harvard.edu/wmh/) to estimate the prevalence of psychiatric disorders in Mexico. The epidemiology of DSM-IV Axis I disorders from the M-NCS has been reported previously. 20, 21 The objective, therefore, of this report is to provide nationally representative estimates from this survey on the prevalence of PDs, the sociodemographic correlates of these disorders, the comorbidity between PD clusters and between PDs and Axis I disorders, the role impairment associated with PDs, and the service utilization patterns among persons with PDs. Method 1. Sample A general description of the M-NCS (called the Encuesta Nacional de Epidemiología Psiquiátrica in Spanish) has been described earlier. 20, 21 Briefly, the M-NCS was based on a stratified, multistage probability sample of non-institutionalized persons aged 18 to 65 years old living in urban areas of Mexico. Areas with more than 2,500 inhabitants are considered urban, and about 75% of the Mexican population lives in such areas.
The sample was selected as follows. The primary selection units (PSUs) were the census count areas cartographically defined and updated by the National Institute of Statistics, Geography, and Informatics (Instituto Nacional de Estadística, Geografía e Informática). A total of 200 PSUs were selected, with probability proportional to population size in each of the regions. The secondary sampling units were city blocks, with five city blocks selected within each PSU, with probability proportional to the size of each secondary sampling unit within each selected PSU. All the households within the selected city blocks were listed, and compact segments of approximately 10 households were formed, from which one segment was selected with equal probability, and all the households within that segment were included. Finally, one respondent was randomly selected from among the eligible household members in each household. Eligible household members were defined as all the Spanish-speaking persons who normally ate, slept, prepared meals, and were housed in the household and who were 18 to 65 years old.
The first phase of fieldwork took place from September through December 2001 during which households were visited with up to five callbacks in order to obtain an interview. From January through May 2002 a second phase was implemented in order to reduce the non-response rate from households in the sample and to obtain more completed individual interviews. The strategy was to complete up to 10 callbacks (including those already completed in the first round) for each non-responding household and each non-responding individual. No financial incentives were given to the participants during any phase of the survey. The Human Subjects Committee of the National Institute of Psychiatry approved the recruitment, consent and field procedures. A total of 5,826 interviews were completed. The response rate was 76.6%.
Interviewers, interviewer training, and quality control
The fieldwork was conducted by 34 lay interviewers who went through five days of training and several booster training sessions throughout fieldwork. A number of quality assurance measures were taken, such as preparing field manuals and providing continuous in situ feedback to supervisors and interviewers. Finally, quality control programs from the SAS statistical software package were used to identify possible errors regarding the dating of events (onset and recency, age consistency, and first and last service utilization), as well as to detect missing information. Households with incorrect or missing information were revisited.
Diagnostic assessment
The instrument used was the WMH Survey version of the Composite International Diagnostic Interview (CIDI), a structured diagnostic interview, installed on a laptop computer and administered face to face. 22 The CIDI provides diagnoses based on the criteria of the DSM-IV. The translation of the instrument into Spanish was carried out by an international panel of mental health experts that was convened by the World Health Organization (WHO). The panel followed WHO recommendations, with backtranslation of selected items and terms of the clinical sections. The panel worked on the disagreements between the back-translation and the original English version resolving these disagreements by consensus. Additional minor adaptations to the Mexican context were made by consensus among the Mexican researchers who were responsible for the M-NCS.
All 5,826 of the M-NCS respondents were administered a short form (Part I) of the CIDI, and a selected subsample of 2,362 were administered a long form (Part II) of the CIDI, which had a number of supplemental questions on risk factors and additional disorders, including a series of screening questions for PDs. The subsample receiving the long form consisted of all the respondents who screened positive for any disorder on Part I (619 unweighted persons), plus a probability subsample of other Part I respondents (1,743 unweighted persons). The data reported in this article are based on this subsample of 2,362 persons that completed the screener questionnaire for PDs.
1) The PDs screening questions In participating sites of the WMH Surveys, including Mexico, PD screening questions for each of the PD clusters from the IPDE were included in the long form Part II of the M-NCS, based on an analysis of a dataset from an earlier study. 23, 24 The IPDE screen comprises true/false self-report items intended to assess PDs. One study reports a sensitivity of 1.00 and a specificity of 0.61 with regards to the full clinician-administered IPDE. 24 In the United States only, clinical reappraisal interviews with the full IPDE were carried out with a probability subsample of 214 Part II respondents that over-sampled those who screened positive for one or more of the IPDE screening questions in the National Comorbidity Survey Replication (NCS-R) in the US. 6 The result of this validity study was then used to link screening question responses with the IPDE clinical diagnoses. The multiple imputation (MI) method is a statistical method to impute estimations (in this case of full clinician administered IPDE diagnoses) based on incomplete data (in this case IPDE screen items), which would approximate estimations should all participants have complete data (a full clinician administered IPDE). MI was implemented to estimate prevalence and to adjust significance tests for the fact that the predicted clinical diagnoses are imperfectly related to actual clinical diagnoses in the US NCS-R part II sample. 25 Predicted probabilities for IPDE diagnoses (Any Cluster A, Any Cluster B, Any Cluster C, Any PD including PD NOS) were assigned to each Part II NCS-R respondent who did not participate in the clinical reappraisal survey based on the results of stepwise logistic regression in the clinical reappraisal sample of clinical diagnoses on screening questions. Details of these imputation procedures are available elsewhere. 6 We used in Mexico the results of this imputation procedure to generate our own corrected prevalence of PD diagnoses, based on the assumption that the calibration of the IPDE diagnoses in the US clinical reappraisal study applies as well to the other WMH countries; an assumption that cannot be tested here in light of the fact that clinical reappraisal studies for adult IPDE were not carried out in any of the other countries.
2) Comorbid DSM-IV disorders The Axis I DSM-IV disorders evaluated in the core WHM-CIDI assessment include anxiety disorders (panic disorder with or without agoraphobia, generalized anxiety disorder, specific phobia, social phobia, agoraphobia without panic disorder, posttraumatic stress disorder, separation anxiety disorder), mood disorders (major depressive disorder, bipolar disorder I or II or hypomania, dysthymic disorder), impulse-control disorders (oppositional-defiant disorder, conduct disorder, attention-deficit/hyperactivity disorder, intermittent explosive disorder), and substance use disorders (alcohol and illicit drug abuse with or without dependence, nicotine dependence). Organic exclusion rules and diagnostic hierarchy rules were used in making diagnoses. We focused on the 12-month comorbid prevalence of these disorders with PDs in this current report. Haro et al. found generally good concordance between DSM-IV/CIDI diagnoses of anxiety, mood, and substance disorders and parallel diagnoses based on the SCID in a report of reappraisal studies in several WMH countries, including one Spanish speaking country, Spain. 26 Impulse-control disorder diagnoses were not validated. 3) Other correlates of PDs We also examined sociodemographic factors, role impairment, and 12-month treatment. Sociodemographic factors included gender, age at interview, completed number of years of education, employment status [employed or other (student, homemaker, unemployed), standardized income, and marital status (married/ cohabitating or not married). The World Health Organization Disability Assessment Schedule (WHO-DAS) was administered to evaluate role impairment in basic activity (self-care, mobility, and cognition) and instrumental activity (quality of productive role performance, quality of social role performance), as well as global functioning, which is the mean of the five domains of functioning over a 30-day recall period. 27 Each of these was assessed using a continuous scale with a theoretical range of 0-100. Treatment was assessed by asking respondents about past year treatment for any emotional or substance use problems by a psychiatrist, any other mental health professional (e.g., clinical psychologist, psychiatric social worker), a general medical health care provider, a human services professional (e.g., religious counselor, a social worker seen in at a social services agency), or in the complementary-alternative medicine (CAM) sector (either participation in a self-help group or treatment by a CAM professional).
Analysis method
The data analyzed in this report were obtained from a stratified multistage sample and were subsequently weighted to adjust for differential probabilities of selection and non-response. Poststratification to the total Mexican population according to the year 2000 Census in the target age and sex range was also performed. The analyses performed for the Mexican survey followed closely the work of Lenzenweger et al. 6 PD prevalence estimates were calculated as the means of MI prevalence estimates. The proportion of respondents with the various PDs who received treatment in the past 12 months was also estimated as a mean of MI estimates. Associations of PDs with sociodemographic factors, with Axis I DSM-IV disorders and with treatment were estimated using logistic regression analysis, again with parameter estimates averaged over the MI replications. Logistic regression coefficients and their standard errors were exponentiated and are reported as odds ratios (ORs) and their 95% confidence intervals (CIs). Associations of PDs with impairment were estimated using linear regression equations adjusted for age and sex in one model and for age, sex and any Axis I disorder in a second model. Because the sample design features weighting and clustering, all parameter estimates were estimated using the design-based Taylor series linearization method implemented in the SUDAAN software system. 28, 29 Significance tests of sets of coefficients in the logistic regression equations were made using Wald χ 2 tests based on design-corrected MI coefficient variance-covariance matrices. Statistical significance was evaluated using two-sided design-based tests and the 0.05 level of significance.
Results

The prevalence of PDs and comorbidity between PD clusters
The MI prevalence estimate of any PD was 6.1% (SE = 0.7) (data not shown on Tables). The most frequent type of PD was Cluster A 4.6% (SE = 0.7), followed by cluster C, 2.4% (SE = 0.5) and finally Cluster B 1.6% (SE = 0.4). There were elevated odds of comorbidity between the three clusters of PDs indicating that the co-occurrence of PDs is common. The greatest comorbidity was found between Cluster A and Cluster B disorders (OR = 24.9, 95% CI = 5.5-113.8), followed by Cluster B and C disorders (OR = 14.9; 95% CI = 4.0-56.0) and finally Cluster A and C disorders (OR = 12.9; 95% CI = 4.5-37.0). Table 1 
Sociodemographic correlates of PDs
Comorbidity with DSM-IV Axis I disorders
The comorbidity of PDs and Axis I disorders is shown on Table  2 . These associations (ORs) are consistently positive and large in size. Those with any Axis I disorder had almost seven times the odds of any PD (95% CI = 3.7-12.5). Individuals with a greater number of Axis I disorders had greater odds of any PD, ranging from four times the odds (95% CI = 1.9-9.3) for those meeting criteria for only one Axis I disorder to 19 times the odds (95% CI = 7.7-48.2) for those meeting criteria for three or more Axis I disorders. Almost all types of Axis I disorders were associated with all types of PDs, although some had a greater strength of association for different cluster types. Those with anxiety, mood or impulse control disorders had the greatest odds for Cluster C disorders (OR = 17.9, 95% CI = 8.5-37.7; OR = 13.9, 95% CI = 6.9-28.0; OR = 8.4, 95% CI = 1.9-37.1, respectively). On the other hand, those with substance use disorders had the greatest odds for Cluster B (OR = 23.7, 95% CI = 7.0-79.8). The only lack of statistical significance for comorbidity was found for impulse control disorders with Cluster A disorders. Table 3 shows the conditional prevalence of disorders, the row percentages representing the proportion of respondents with each group of Axis I disorder who meet criteria for PDs and the column percentages representing the proportion of respondents with PDs that meet criteria for the Axis I disorders. For example, examining the composite final row "Any disorder" with the composite final column "Any PD", overall 20.3% of those with any Axis I disorder had any PD; also, 44.7% of those with any PD had any Axis I disorder. Those with cluster B disorders had the highest prevalence of any Axis I disorder, 71.4%. The conditional prevalence of a PD was fairly similar for respondents with any anxiety disorder (21.7%), any mood disorder (23.7%), any impulse-control disorder (25.2%), and any substance use disorder (29.4%) and increased with the number of Axis I disorders, such that the conditional prevalence of a PD for those with one Axis I disorder was 14.3% while the conditional prevalence of a PD for those with three or more Axis I disorders was 38.7%. Table 4 shows two models for the association between PDs and impairment. Any PD was only marginally associated with global impairment (β = 1.3; p = 0.07). Any PD was significantly associated with cognitive impairment (β = 1.0; p = 0.01) and only marginally for impairment in social interaction (β = 0.7; p = 0.08). However, when adjusted for any comorbid Axis I disorder, these modest associations disappeared.
Role impairment
Treatment
The prevalence of treatment among those meeting criteria for PDs is presented in part I of Table 5 . Only 13.5% of those with any PD reported receiving treatment for problems with their mental health or substance use in the prior 12 months. Those with Cluster B disorders received more treatment (20.9%) than those with Cluster C (16.5%) or Cluster A (14.1%) disorders. Treatment was most commonly received in mental health specialty settings (6.9%) and least commonly from human services (0.6%).
Parts II and III of Table 5 present the results of two separate models for treatment, part II adjusted for sex and age and part III adjusted for sex, age and any Axis I disorder. While respondents with PDs were consistently more likely to receive treatment in comparison to those without PDs across the three PD clusters (ORs range from 4.2 for Cluster C to 6.0 for Cluster B), this strong association became statistically insignificant when Axis I disorders were included in the second model, suggesting that treatment is sought for the Axis I disorder and not for the PD.
Discussion
These first nationally representative estimates of PDs in the Mexican adult population suggest that one in every 17 persons meets criteria for at least one PD with a greater frequency of Cluster A disorders, and a significant co-occurrence of PDs and DSM-IV Axis I disorders. While one fifth of those with an Axis I disorder also meet criteria for a PD, almost half of those with a PD meet criteria for an Axis I disorder. Modest associations of PDs with impairment and strong associations with treatment utilization were largely accounted for by Axis I comorbidity suggesting that the public health significance of PDs lies in their comorbidity with, and perhaps effects upon, Axis I disorders rather than their direct effects on functioning and help seeking.
These estimates are similar but slightly lower than those in the U.S. population using the same screening questions and imputation method. 6 While any PD was present in 9.1% of the U.S. adult population and only 6.1% of the Mexican adult population, this difference is due mostly to a greater prevalence of Cluster C in the U.S. population (6.0% versus 2.4%). This prevalence estimate is consistent with but in the lower range of most community studies in other countries and only higher than one study from Great Britain. 2, 4, 5, 9 While most international studies have not found consistent sex differences in the overall prevalence of PDs, studies have suggested different sex ratios for specific PDs, such as a lower prevalence of antisocial PD and greater prevalence of dependent, avoidant and paranoid PD in females and greater overall Cluster A and Cluster B disorders in males. 4, 5 This is consistent with our finding of overall lower rates in females, particularly in Cluster A disorders.
Age and education have been found to be inversely associated with PDs in some but not all studies. 4, 8, 9 Our association of age with Cluster B is consistent with those findings of Samuels et al. in a U.S. sample and might be explained by greater antisocial personality (ASP) and borderline personality in younger persons or possibly a cohort effect such that younger cohorts might be more likely to develop Cluster B disorders. 5 A previous survey in the general adult population of Mexico, which included a screening instrument for ASP, reported 1.8% classified as possible ASP cases with a greater proportion of ASP cases in males but no significant age effect. 30 The prevalence of probable PD in another general population survey of adults in Mexico City reports a slightly lower prevalence of males than females (1.7% of males and 2.0% of females) and a more elevated prevalence in those aged 18 to 24 than older respondents. 31 Research on antisocial conduct rather than ASP in student samples in Mexico City suggests an increase in such behaviors. In 1997, 24% of middle school and high school students reported having engaged in any antisocial behavior (theft and violence) of which almost 5% engaged in any serious antisocial behavior (such as major theft, property destruction, using a weapon, selling drugs, etc.) compared to 33% and 7%, respectively, in 2003. 32 Education in this current survey is found to be inversely related to PDs similar to data from the U.S. and Norway. 4, 6, 8 Whether this can be attributed to PDs interfering with one's ability to progress successfully through the educational system or to the protective nature of education upon personality formation cannot be determined from this study.
Our finding that PD's association with role impairment and treatment utilization disappears when Axis I disorders are taken into account is similar to the findings of Lenzenweger et al. with a U.S. sample using similar methodology, but is quite different from that from Australia in which PDs were predictors of most measures of disability and service use above and beyond Axis I disorders. 6, 18 Possible explanations for this inconsistency might include variation in tolerance for personality dysfunction in different cultures or differences in the health services system in different countries.
These results should be interpreted with caution and considered a first approximation to understanding the epidemiology of PDs in Mexico, as the full IPDE was not applied in the Mexican survey and imputation procedures were based on US clinical reappraisal data. It is possible that the screening items do not correspond to clinical evaluations in the Mexican population in the same fashion as they do in the U.S. Also there are concerns that the latent structure of the DSM-IV criteria for PDs does not adequately represent personality pathology, which may be better defined by five distinct PD symptom dimensions. 33 However, this is an issue that is beyond the scope of this report. Because non-affective psychosis and obsessive compulsive disorder were not included in the Axis I disorders evaluated, our estimates of comorbidity are likely to be conservative. Additionally, these analyses are based on cross-sectional data and are not indicative of causal or temporal interpretations. In order to develop further our understanding of PDs in the Mexican population in particular and the developing world in general, subsequent research should utilize the full IPDE in a representative sample of the general population, as well as incorporate longitudinal studies in order to evaluate the temporal ordering and persistence of PDs with Axis I disorders and their impact upon disorder course, treatment utilization and treatment response. Including cultural factors might shed light upon the different prevalence of cluster types in different cultural contexts. The importance of these data lies in beginning to fill a void of information regarding PDs in different cultures and regions of the world, especially given the current debate over PDs in the DSM nomenclature as to whether their separation from Axis I disorders is valid or not and whether indeed they are distinct entities or only chronic variants of Axis I disorders.
Conclusions
In Mexico, as elsewhere, PDs are frequent and highly comorbid with DSM Axis I psychiatric disorders. Since at least one in every five persons with an Axis I disorder in Mexico is likely to have a comorbid PD and almost one in every two persons with a PD is likely to have an Axis I disorder, the management of both and the implications for treatment planning must be taken into account in clinical practice.
